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We, J<^ Tbdmfson-Kenhioott LnircEp, 
a Oompasx^r ir Aoagd mider A^Jsm rf 

5 baceiby dsckie i^ iw t ifli oo» oor 

die ffletfiod k b (d be 

peafoansd^ do be pmaa^a^ doBGoboi m 
sod by die fo&wwff stattBttcnts— • , 
10 llie pcesott gJ t veiiito idatgs P 
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A ski^^ <deo(so&lysfls| i^iparaiXB com- 
prises a tmk of diroc onupaELtOKzits acOT;|cd 
80 ilat a canoe coDXpsaameot h dxri^d 
fiom cm outer eoaqpssctsneots by oennfisb^ 
nxemhraaesw An dectirode £9 pisboea in eadi 
of die Qfuter amp&aanesxs wd die SgoM 
to be yitWBS sed is cpaxi'fflnsyl in or aHo^nod 
to flow dsron^ die oauxe oop^iaaisncac. 
l^^ren tme eSeatmode as imdc positive aod dse 
oiber ne aa a i v e die hoeoa of aixy ^ofos^^bte 
OMB^jdiiM anica&ied itt to 



iocs towards nic iBpgaiiive cd eofirotfe ^ 
die n^;ativdy digged him towards wt 
^oss^t ^etmrie. The Hq md o^aingd 
ia eadi ciodrode conm&sxmssA beooaxMS ooo?- 
cemrated \ndt loos ofdw ^yto p riaue diars^s 
Bsd is replaced frsii Hqmd ddbcr at 
ksm^ or by picn^sd^ a tximluuiitm 
of BqtM dxcDD^ die cawpiaxtsxsBsA Use 
Hqmd ki die eleotiode oosx^ttmeasc ma^ be 
dke szme a? or diffeceitt faxaxx das fegrid ^ 
die ceofice ooniparBtncnL The latyj ^ tey^ 
jpg die oenare oQnyaiament is m asSjvssmA 
die d^^oato and di!3t lesvolng d^ 
pQctoseD$s die conoeiisrcde* ^ 

more recent yi w e yes ^ rs e to "'"y 
made of pcnneabde son ^ anmn ftvfri gg ooeoa- 
hr^xm mxh preveoc die imwudve ioais^ 
once d«y bavc passed vmoffi m mm' 
braisv fwm lecumajg. Thsae inmohaaea 
have made possible die deagu aoct 908>* 

lPnc9 45. 6d.J 



mva^ of a cHddtt nk appmaag^ q 

1^ i^wl^^ff*^*** scpacBttd 



ibme BTHffher of 
by swctzve ocnifairaDCB* 
TRHOld oiBinwrilMe 

kL die 



SqcSi aa i 

Bvldod &oa& 
EW!EBe dizecdion by 

Ixfc ti w f i i l i ^ pftmw.^ die oodsnnost oonipaiisiDeGZS 
of die j^paiaciis beicig cespecdiyeiy pmvidsd 
widi aa appropxisie c^eotaodei An touiW 
sdfictcve TTTp!mfTtrarrg 23 a membrsQe ^vSiu^ 
aSow oofy oegsKivdly cteg«ed km o> 
paas dxtcng^ sc. A catson eetaive i^^^ 
B a meodnaoe ^dikb wDil: aSbvr oEiIy pOG^^ 
disrgied fsiss O) P'^^^ dsroQ^i zt* 

Tbs J^oid 10 be pnoocssed woM be 
jnonxicoea into all ibe cutti^ ^ amfl eiite at 0S3e 
cod and vnniEd be wMi diOTO aC Ac odier 
end. Tte fiquM wMJik'awn fcDiai aitasajRitB 
i i [ ' w« ^w i!niem<a ^rodd be xespeotmly die 
dSuis^e^ and die ooncesfiate 

In an ejl rtitf i i i1i>i i 1ywk ttppMinto accb as 
any of diose icfecEed to above ic ss ixnxal to 
feed die bWi H;^ ^ mii^wtf* duois^ 

kflgin cf a mmiber irf C0iiiqpiaLQ.iiwiols. i^dn 
fffifffi' jQ nscoHy of wrwtffer d t H'**^'^ er diao 
die \inddi of (be owuiMBawiw i nr , d» flow of 
is HOC nnifonx^ apiead over d^ vbole 
vnddi of due peao eaM e mwnhnme wsiSk die 
vesdk Ast die ^jparatos does^ not ooeeaie 
at die cQcseocf of ^dscb it as ci ^ >w >te . 

It is «i object of the iseseut I nveifl&g i to 
provide an dtiumal iallyas { qB |Wi ia tm» m yAskL 
a diffiiibiaSDn of ISdoxI over each petzne- 
d^ nuoibrBQeof idgii ■mffMnmiTiiy ataabiBd* 

AcDonfiog to die pecseot JbveiaiQuir ao 
cSecttodia^^ ty p at i ttoa coupiLBCs isro pcp* 
xneable meodxaoBS moed apaic by an 
'^"""^ sepanu do itipfin^ 3 dosed apaoe^ 
a aadoQt Bttocposed bciiwecn die aBpaiatxv 
«Dd each inw i ilipane to fami a tm^iSsfa 
ml d te t- rib e twe en, two tm aecosed do tbe 
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maia sob-^fKooe between cm> aiiiBfeuy stA^ 
spacer at ^ie«x two Isfuid flow possagjc^ 
adi nmkWi]^ duoi^ die ]neinfaraasc3» 
^fc ep jtp d sggaanattg am eadi in aanaMiDka- 

'5 tKVL widi -a diuEeMEf one of die suxj^asy aob* 
^p&oc% iffld (tebs on jgjstAxi:^ eng^jng due 
oars CO ^acc die meodnitDta aiwuy didcfcosn 
aod define padis for die flow ol li^iad Ceooi 
one si^y^^^aoe to 8ik BC^aocnc sob-spsoe* 

10 Frefere£i7 eadi psa^j^ c om n mri capea 
^ a ss ocaaoftd aonlisay saftn^aoe fay 
■ stesDs of a doc ia die SQKRatar* 

Advmscageoo^ a restidfflaon b foansd ia 
die ^ot at its end a^aceoc die p&s&sge; 

15 Idedfyj a cover is ptorided oyer die 
dot ttDu fy4^.mTiit HSED coQtacc widi UlC 
adjaoem: bar* 

Some embodinicQtB Ki ds jixvci^ioisi "wSH 
cow be tteoSjcd 1^ way franvnilry refet^ 

20 ecoe being n»de (o die axxon^azg^Q^ diw- 
iog in ira^di;'-* 

Tig. 1 29 Q pei^speotzve view vridi parts 
bioioQiL 3W3y of s cxuupflitisettt of ssi eteS3x>> 
dklysb a pp ar atus aocordk^ (o die izma- 

25 don* 

2 is a sec^aon on dte U— II 
ofJ^l, 

3 is a irs^DsssHsscy^ pci&jxxsxve Tsew^ to 
a larger 9cak^ ooe £c»m of s^aramr, 
30 Figi 4 Is a fafflicnicary pei^^ec^ve yiew^ 
kx a larger '5caile> of flmoror fiosxn of sepaicar 
tor, 

5 is a fea gf neaa ta gy perspecdve 'vievy 
. to a larger scalei of a fmdier fonn of 

35 separaitoir. 

^adi oompamnenc of a Stax^ of eSaoeto- 
d^Sjf^ imacs am ^ i i«s two penne^de xnezn- 
bcases "1 sp aced apace b^ a separator 2 vidi 
die iixteipOKskioai of ggaKng meaos 3 dx> pso- 

40 yide a Inpiid t^;bt seal ^re tow eccu 

The sqsar^or 2 is an anndm of leot- 
angidar cross secdou, iiairiog a reoeaDguiair 
oeoeral apaoe 4^ die a£de wsSt^ 5 beit^ of 
greater leogdi diaa die cod iPOUs 6. A 

45 bar 7 caBtends bednoen die nde uralb 5 <^ 
die sepocatttt 2 at a Iwiri'niir (ioseiy a^aoeot 
^adi end 6. Use bar 7 is of die 
same t inAiw^ as dcs cnmawidffr of die 
scfKcnuot 2 and is fanned 'siccgrdly \9fd1 

50 die dde wa^ls 5 dscreby ^vldmg die centzal 
«9aae Into duee sgb^^paoes 4a, 4b aod 4c 
The separator 2 ms^ be formed froni a syo- 
difidc TTtffhyHi4> for rBHiiij[>Tr^ poIyiKlmleQe^ 
pofyviuyl cih£a!i&:^ "poif^^^ei^ or l^nmatod 

55 ranfosoed dieiiiio3£2iis^ les&i tangyng so 
d)fcfcness irom tSbtnxt (L050 mdiei (d 0.125 
fagbq. A pair of passages ^ 8^, 9, 9^ 
extend diroogfi cadi end wSl 6 of die sepaff&' 
tor 2 to opcQ mto opposits £aoQS diereof. 

60 One pair lAdia^msSly o;ppk^ed passages 8j 9 
coauuunicate wtdi die adjaoeciC end sdb* 
space 4h and 4c tcspectivrfy. 

The -sealhig' ineaos 3 oozxmrsso gaskets 
€£ die same sbs and of smMar ^ape m 

65 die separmor 2 md bare apertuiries ooms- 



poadbg ta size aad bcatba widi dse 
passages i, i\ 9, 9*. ^ Th e gaskets a re 
HOC ponovidsd nvMt pactBons cozcespooidiQg 
widi die bars 7 tbe Ke p sBLat o r 2 but 
are farmed ivsdi two or more tabs 10 ex- 70 
tending inward^ &oin dieir eod ws^ Tbc 
td» 10 may be reci iac^tda r> curved or td- 
an^nite ia dia;^ dse bate bang pi tfcaix^ 
and are of sticb ieaigdi distf disy ff j itryul 
coamiietely acsroas cotre^Hmdoz^ bar 7 75 
of ibe separator 2 wben die ga^ nj^osd 
in poar^fewi, Tho gaskets ntay be romted 
from. fiexSbie syodiedc tassedsA^ for example^ 
plastkbed polyvrnji ddodde (»: pt^yedi^leoc^ 
rasfgo^ so d^ttee^s from about O.(X0 ladiBS 80 
CO about 0.020 indies. 

Wbea a coDspjuanieiit is aasembledj dist 
is witb a pemRaUe msmbrane I cm eadi 
code of die scfsatacor 2 and a ga^ 3 
mtetpooed batiiBeea esE±i mesnahtms I and 85 
die separator 2, are k£r between die 
bars 7 of dte separator 2 and die nieoaibraQes 
1 ^diich are c^nal in widdi to die difcfcness 
ci die gasket. These gaps permit Hqdd 
im god a ced w^o m end si^^^>aoe 4&j 4c 90 
to flow over die bars 7 vvluuU dn^ act as 
weks ^nreadtng die Hqmd over die wbde 
wi&b ^ d^ m^sidaraDcs 1 escirot fxn diose 
paits comtaoed by die tabs 10. Since 
die^ vndAi^ of dieie gaps is smaE in oooir 95 
panson wxtb die wiwb of die si^urator 2 
good dntirdiiit^oiDL of the liquid in tbe oeotr^ 
saib^ooe 4a of die contp^tnieor is eosnred. 

As die membmies 1 are not seir-^st^[^acdQg 
tiie cetural sub-space 4a of die ooopartmeot 100 
mast be fiUed wkb a snk^le matcrid IL 
The material 11 most be fasziy open to allow 
Mqind to flow ov^ 2nd past ic» and pcefer* 
^My iisodd catne Sow of hjqpbi to ^ be 
tutbcdeot so as to naliuflike polar^atsotL 105 
One sncb material is expanded po lyviuyi L 
dilotide. If tbe &2al Goaicentzatnm xeqoired 
&0111 a c^hzate conqnortmeDit is Tcay lowj die 
ceocrai snb-^pace 4a can be flUed witb an ion 
CBcbaoge re^L Frotdded die pattkie ste 210 
of tbe cesia is ereacer dun wt dudcness 
of die gasket tbe bar 7 wffl act as a retainer 
far die rem as wdl as a dts t nbuaor for 
die fiyokL 

To produce a miiflikink ap^paiauis a motor 115 
bar of cQaqKtrtmcats ace arranged bi aide 
by mde fdrmadon to c da s tkote a etack ividi 
4se passages 8^ 8^, 9, 9^ rcgjsrsdng so as 
to form ooQChxiEs tiiron^ t^tidi die £(|i^ 
can be caosed to flow. Usually dse ooooen* 120 
trats stream is catised to flow tbroog^ one 
pair eug. 8s 9 of dn^onally <^pposke f^^i^iwff 
and die dfifirate stream is caused to flow 
tbnnig^ die odisr p^ eg. 8S 9* <tf dhgoo* 
dy opposke coTwmfts. Tixe c ompuHmen cs 125 
ate so d^^posed leSadve to cacb odter dtat 
tbe Squid flowing in die o»idults flows 
respectevdy buto ieieasd coes of ihs com- 
panxmentsof tbeatadc Nbiinfl%tiiefiqnra- 
tots 2 of adjacent conqparcmcDts ate cotafied 130 



893^1 



3 



10 



IS 



20 



30 



40 



45 



50 



G5 



fihBxn^^ 180^ ceiative to cadi odber fio duat 
ooDpe a tB.' at c is tfe&^iBrDd <d and dMtrase xe- 
moved hxxm afAsmatc oompaiLDObonts. B k is 
dcdred to ctoge dse stzeam of Hqui-d ffow- 
Ing m a unupsutuicnc Ixom say^ toe ooooea- 
tsi^ste to <lihiff!tff sitt'canij die sepsratnr 2 is 
turned dmyo^ 180** «> that ^bst passages 
previoftisit^ cegssteriog wt^ the condnto c anr^ 

k ^vOl a ppi pedai sd litat fey wyiag die 
d&te^ of Ac sea&ig snem 3 d» psesm 
of die laqjM cnssiag die 'wea ttnaiii i iniiiiHil 
bj die bais 7 can be vakd to die oeqpvsiDc 
vtbx ID gDod dSutxHiuikik over die 
sQcfifiBoe tC die me mfaaflfc I ^rinatever die 
of £knr cf ia djc pqasflges 8, 

9, or dis #i«w"-ftnn'^ of me eopatanr Z 

]|L PJ& 1 «ixd 2 dm pssj^ 8 mid 9 

4e dots 12 aid k lias l>eesi.n»zQd 
diat IE dnse slots 12 cueed a oeatate midi 
die SQfintome 2 sag^ ioso dseiii md pcomts 
la i ^q ig l ^ oC Ikfcjd. To txrevtot t&is die 
dots 12 wetsf vc fxxtEOcd WBts, d wa oti rt'iin o ^13 
as sShjewh Soi Hg. 3 or ivMi a gdvqT) vviudi 
may dtoidar or fiwif ai i igTitiw as dniwu at 
14 ia 4> -estcodisg over die cdb-space 
46 on to die bar 7. lo di^ Itanr coik- 
strDotaom die tate 10 oa die seaUsig meam 
3 ore n iff aoged iso thsit dsey do ooit ^ m'nrlde 
with covets 14. Ia moodier cassSiNxS^aa. 
shown m F%. 5, a bore 15 puns die pscssase 
8 . in n pimaTirKC Bl'tflii ^rath dK sufo-^nece; 4b, 
Tbs hoscc 15 or die dots 12 may be pih^;^ 
widi n poxons fff^ M"^"*^ £or exanipic, an 
c aqjau t de d phytic ooaCetM or i^sssxxd gloss. 

Pigs, 3 and 4 show a^tensstive fonns of 
bar 7: lii Pfe. 3 die bar 7 k fonnod 
with a phics&y of gcoove) 16 oa e^ of itis 
mta i d n ap fl ocxatacdog sas^sces alosig whsdi 
iiqtdd can flow from die smib-spsce 4b xato 
dre oBofird sab-spsDe 4tf. Ite groov es 16 
be cf any desired atoss-stacdoai^ diape 
and fif<e cf oiKh a cross-sseatsaoid flnss dut 
good dzstodnidQsx cf liocnd over die mca^ 
braoie stsSsaz h assocn In F |g, 4 M cs 
17 pesftoa die fiiran^nini. of de go poves 16 
and may be of dcsorad ctoss-cocdioioal 
dose. The holes 1 7 roy be ^ 
flffK'^lffd OT&r die bar 7 hi ft vaSbam fac&fim 
83 diovni or hi a nodooi fa ^ hwn . 

H die ^novBi 16 and boles 17 aoe cf 
Btt ffr a ^)e diss die piBtarial 11 Wans die 
oeotrfliL ^fpsDc wonSd pass dscoo^ dKon a 
pad 18 of potons matfirM b ptovhied on 
die moBBisid 11 side of die b^ 7 to acc 
as a filter. ^ _ 

Docead of behiff pxomed wm goooves 
16 or bote 17, die bar 7 may totf b e 
aoaxsSEaOBd by a (BqiddjpaaiicaiWe oytmal, 
for examine m ca^maiod ptoic or mi^'ed 
^033, smtred oo die 5 of die 

be m^aodsiJBi due m die om- 



of Figs. 3 sod 4 die bar 7 vm 
be made sepsoDelf &om die aqparaoor 2 and 
nsQESfy seoucod to die aide -'WeSbs 5 



1^^ for -ezanqpiks by itnuarfiiK die ends 
of die bar 7 in data faosed hk die aflde 70 
wdh 5. 

Tbe aqaistfor 2 may be fonoed vndii a 
soddte ^ 19 0% ^ 4mi^ ^^Mi 
finer jnatsdal can be int rodooed huo die 
cemnd qpace 4a vdm die sqiaraior 2 baa 75 
beea coooibined idSa die mcg rihanga (coc 
flhown^ 'to focm a ^jym^r^mmt. Xbe 
filler matedal ia caxxied in a stream of air 
or aa a dim shirry in water into an aper- 
tore 20, fcmned in a faig 21 hktegral vridk^ d^ jSO 
sqniator 2, vpydh coosanmiartes whh dbs 
ii^ 19. In the endxidimeifl: sbovm in 
Sj as in aU pxevioosiy deacnbcd eodxidir 
ytyn^ft 4]f dlia inventkHi, oooanoiiicadoa 
between the sabspace. 4b and tht main sub- JB5 
space 40 ia afforded way of gaps formed 
betmen due bar 7 and die mnoibiaosa 1 ^lot 
dionn in tbas &;nxe), 1^ die i&terpoaitbin of 
die gaslxr tabs 10 (noit shown in dbis figure). 
Gommnmcadcai betv?eea tiie snbN^pace Ab .90 
and die main sidKqiace 4^ of the embodi-* 
ment dic^ in F^ 5 may also be aff<nded 
by die formadmi cf grooves 16 (as in Fig. 
3) in the bar 7; or by die formadon of 
Isoies 17 (as in Fig^ 4) la due bar 7j or by ^ 
makbg the bar 7 of a liguid-pemieaae 
material, as oievioaaly descdbsd. 

Li^ 22 (Fig. 4) may be provMed en coe 
<^ bodit i^irs <rf ojpposed walla <^ die 
^paifitor 2 to provide meaxis on Tdiich cl^^ 100 
can be engaged to bold die OQmp0x;tmenita 
d^xdy togedisr as dusy are being assenAtEed. 
By nsans cf lbs hi^ 22 a fnzdier ocua- 
paitmenr comprising membrane I9 sealing 
means 3, gq p arator % sealing means 3, meofr* 105 
l^Qe I5 can be affymbted on top of poe- 
vionsly asaemUcd ooimpartroeiSB widwut die 
pgcs sur e liol^^g die psevioosly assexnhHed 
c ompa i tm eitts in sealing engagement b«xg 
ideaaed. Bar dds putpoae a h« 21 uoay 110 
oo natiti ite a leg 22« 

VH^r W (XAIM IS:— 

L An ekctrodialyds i^jpezatDS offmprif^ 
vm petmeaMe membranes spaced apart 1^ 
an aminlar separator to ddSne a dosea apaccv 115 
a gHiAaet imcxposed between die amxatnr 
and each membtane to form a floid^l^ir seal 
dtecebetweeiL two bars secozed to the separa- 
tor and dhrkung said ^saoe into a main sulv 
space between two aczfiiary sab-^aces, at 120 
Irast two liquid flow passages each tncfending 
throDgh the memlaanfi^ gastets and «^ara- 
tcv and each in ooiniiiinnicadon with a differ*- 
ent one of die andliary sub^paoes, and 
tabs on the gaskets engaging the tmrs to space 125 
die membranes away tbotefrom and define 
padia for die fi(nv of Hqnid from ooe 8id>- 
qnce CO an ad^aceot sub^pace. 

2. An apparstna accoidhig to Claim .1, 
wherehi .eadt passage oonmiimkates YnAt its 130 
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associated auxiliary sols-space by means ci 
a stoc cue ia die sqpatamr. 

3. Asi apparatus acciodmg to Qatai 2, 
wbetem a xesttictkai is fozmed ia th& dot 
5 at it& end «H|acnit die passage; 

4 An aippazatna accordi^ to Qaixn 2, 
lAatni a oover is pxovidsa over de dot 
and estends into outtact widi die adjacent 
bar. 

10 5. An apparatus accotfyog to Claim 1, 
therein xfsisssis^ ^^^^^j^^ i^t^^ y rftli^i jty 
assochisd ausu^^sab-^pace fay means of a 
boca fbnngd in w/t scpaiator* 
$. An apparatus aoooidlng to any oie of 

tS Glalms 2 to 5^ ^TllSieia tllS «wwnyttitra^g 

means is filkd vsi^ a porous matedaL 

7. An ai^ttr^us acoocrding to any one of 
Claim 1 to 6, wtcrein grooves ais fonned 
in dts tab-contacdng st&oes <£ ihs Ims 
20 to provide addidomd liquid flow padis 
betVBcen adjacent sub^ioces. 

8« An apparatus according to any one of 
Claims 1 to 6y idierein passages are fcumed 
in the bars to provide aadTHonal liquid flow 
25 patbs between acQacent sub-spaceSb 

9« An apparatus afsfiorffing ^ any oo^e of 
Claims I to 6, vdietdn die bars are framed 
of a liqnid-pemKablc matetial. 

10. An apparams accisding to any one of 
30 the preceding claixn^ mberein tbe main sub- 
space concalos a fiOer maieziaL 



11. An ai^u^ns according to Claim 10^ 
iTPbcrdn die mler material is an ion eKcbange 

12. An apparatus acoordtng to Qalm 10 35 
or 11, wbexem a sealabie inlet is fonnsd in 

a »de wall of die s^arator to peimit filler 
matsial to be intxcdnoed inm tbe main 
snb^^aoe* 

13. An apparatus aoosding to Claim 10» 40 
11 a 12, merein a pad of porous matEsial is 
diepcsed on the mam snb^ace dde of die 
bars to act as a flDer. 

14w An apparatus aooording to any one 
of <be preceding daims, wliezein hig& are 45 
pK^vlded on iSns sepandor to cfaiiipii^ 
means to be enga^ therecm* 

15. An dtocodial]!^ i^)par8tus sub- 
standaQy as bsretn described. 

16. An dec&odialyds q^iaratus sob* 50 
standaU^ as herein desada>ed wxdi reference 

to Figs. 1 and 2» and Fig. 3, 4 or S of die 
accuuipuiying drawings* 

For die Amllcants: 
KAWC»R.m MOSS & COOK, 
38, Sydenbam Road, 
Groydfs]^ Surrey, 
and 

75, Victcma Street^ 
LondcBi, S.WX 



PROVISIONAL SFECDFICATION 



ImpToyemeiits in or relating to an Electrodialysia Apparatus 



We, John TtoMPSoif-KBNNicoxT ijuixBn, 
a Gbmpan^ re^cered under die hm of 
Great fttom^ of BrtTUigsfbafl, Wodra^iainpiDn, 



m die Cduky of Stafford, Rn^ffind, do 
lieircby dsdare diis mventsm (to be des c i rft cd 

jsx die &&3iWZI^ StBBDQU^at!^-* 

60 The pres^ mraitkm lelues to an dectro^ 
dialysis apparatus. 

A amp^ electrcdialysis a^^ianiiiis oom- 
pdses a unit ^ diree compartments arranged 
so diat a ooiixc conqjartmoit is divided 

65 from two outer comparnnTtfR by pscmsabls 
ntembxai^ An electrode is pi£:ed in each 
of die outer conii^artments and die liquid to 
be processed is oomained in or aUonred to 
fiow throu^ the centre aanparftnenr, Whea 

70 one elearo^ is made poddve and die odier 
nogadve the ions of any kausaMc oorrqsomid 
coTtfained in die liquid "adH migrate duoog^ 
die msndmoei^ die positively chatnd Ions 
towards die n^nBtxve deotro^ and tat neea- 

75 thFdy diar^ Ions tonards die positive 
elecoode. The liquid contained m cadi 
eteotcode CQmpartment becomes ccmoenaiated 
with ions of liis approf^lase diarge and is 
replaced by bs^ l^nid other at ii^ervals 

80 or by providing a oontinnous flow of liquid 
diroadi the compartmeQt The liquia in 
tlie tetrode compartment may^ be d^ same 
as or diffeiGe&t &om die liquid in dte oentre- 



oaiQiartment. The llqnid leaving the centre 
OHxrpartnient is usuallv termed the ^^uate 
and tirat leaving die ^vtrode ccm^iaitmems 
the ccuicentrate. 

In nn»re recent pocessss use has been 
made <^ permsal^ 

bcanes vmkh prevent die re^xctive ions, 
<mcs diey have passed throng the mem* 
brane, inm returning. Ihese nuanbranss 
have mads possible me de^gn and omstrnc- 
don of a muUiuoit apparatus contpd^ig a 
large number of compaitniems separated by 
cetective membranes. Such an a^aratus 
would cmufa^ise compartments dividsd from 
one anodier in the lengdiwise ditecd<m. by 
ahematdy disposed anion and cation sdeo- 
tive menmranes;, die outermost compartments 
of die apparatus being rsspeofvdy joovided 
wkh an appct^sria^ dectrode. An anion 
selective memb^ne is a mend^rane ^vdddi wiE 
allow only negativdy' diarged ions to pass 
dmn^ SL A Gsaion cskdJvs meintnane is 
a men^jrane idddi win allow only po^ivdy 
charged ions to pa^ dnough it 

The Ikptid to be processed would be 
introduceif Inm all die comparctnents at one 
^d and wculd be withdrawn at die odisr 
en d Th e liquid wtduhawn torn ahenmte 
compastmems would be xe^iecdvdy the 
diaatsb and due nannffniiitatei 
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is an object cf the pcesent Iiivcuiloa 
to pnmde an decttcdMyais ^spamna-in 
wiiiai a distdbutk>a cf liamd ever eadt 
petmeafaSe memtons of Jilgji to^formky is 

Aaxffriing to die present xavesdoa an 
dectrcdialysb apftttattia OQiDpnsiiig two 
!b!c mennranes ^aoed qiazt by a 
to f ctm a oampaitmem:, seuing 



In an eteccradlalysis apparams audi aa 
any of ifaoae referod to it is vaoal 
to feed die Hqmd into each compartment 
throng a singe inkt firom a ao^y Une 

5 nmxui^ <be kii|th <^ a nmnber cam* 
partmcnts. As & in^ is nsoadly of smaDer 
diameter dmn tfae wiiUt cf die ccnofaitniicn^ 
die flm of liqdd is not iii^()oidy ^pne^ 
die iriiole widdi of die 

10 widi die lesnk diat the appanma does sot 
opeisds iflc die cffiosency sc lAsdi it is 



15 



20 



means interposed between the sqiaiator and 
each memhrace, at kast two jiassages in 
die anazaior for oonv^nng Kquids^ at least 

25 one of b^M passages bemg in ooammmicatiQn 
wkh die intedor of die cozK^jaitment and 
means for directing Bqnid entedng the com^ 
parmient towards tho penneat^ n)e3id>zane& 
Ftefeiabfy the sspamar coo^pdses an 

^ annnlar njembeT^ meai^ dividing die space 
within said member into ^ ieasc two sdb- 
snacss; at least two passages mending asially 
throogb die member acd at kast one cf 
said passa^^ being in conmrnnicatiCT ^ndi a 

35 sab-^aoe. 

AdvantagoDOsly the dividing means com- 
pxises a bar cjaiCTiding b^wcen o^^x^cd sides 
uf die anndar tdsss^oo. and tlte sealing means 
spaces the permeable iwiiilHran e a away £rbd 

40 iTbar. 

In a p^ened foon cf the inrention a 
nnn^ber <& said cmr^partiiKS^ ate aitanged 
in dde by ade fotmad<»x to ca u sd tute a 
stack widi die pasaag^es in rcgiscer go as to 

45 fcRm "ft fl i m t * and so dispoaed idative to 
each odier dut said oomamta 
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xeqpecdvdy wld& sekcted ones of the ooooi- 
partmenta of die stadc^ 

Sane eoibodhnents of die inyeotioa win 
now be described by way of ■ "atiuripte . 

Each ono^attmait of a acsck <f ekctro- 
dialyds imits con^oises two penneable mem- 
branes spaced apart by a s e p aratog widi tlie 
oskion oC sealing means to provide a 
d^ seal dier£etweea 

\ sepatatDT is an ^^ttnnlnft cf xeot- 

as^golar cross-eecdon having a rcctangnlar 
ceittral space, the side ynim vdndi axe of 
greatar length dian die end walls. A bar 
emends bstwecn die ^ walls of die s^iam- 
tor at a locatioa dosely ai^acent cadi end 
waL The inr is of die same dndmess 
as die remainder of die separator and is 
formed integrally VfiAk die side wafis diereby 
dividing the central ^aoe into duee sob- 




The sepazator may be f oaned fcom 
» syi^hetic mgflieriaL for eraxq)9e^ poly^ 
ediykne, pdyvin^ chkdde oc polystYrenc^ 
xangii^ m d&koess £EQn& about 0.040 mdies 
to 0.125 iocfaes; 1^ pairs of passages 
extend aadaEy one pair dnoDg^ each end wafl 
of die separator to opea iite opposte fsoea 
there(£. One nir of diagonally <^)po6ed 
ucate widi the adjaoent end 



The sealing means comndse gadets of 
die same size and of amiiar shape to die 
separator and have apertmies cou e spoa fcig 
in dze and bcatirai with the passages; The 
gadets are not iHOvided widk portioQS cooea- 
poodiog widfc the bars of die separator bitf 
ac^ formed w^ two or mote logs coceiulnig 
ixnvaidly fromt their end \vall& The In 
may be rectangular, curved or »rlnngnlfli* 
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shap; the latter being prefeaed» and axe of 
socb length diat diey will extend ccm^pfeteiy 
across the ocscc^ponding bar of the separattor 
when the gadoet is {daced in p«^um. Hie 
gaskets may be formed froan flouUe q/nd^tic 



85 




. ^ abootaoZO 

When a o omparim ent is as$cm^ed» that 
is widi a pemD^ihk nten^nane on eadi ade 
of the separator and a gasket inieiposed 
between each membrane and the separator, 
gaps are left between the bars die separa- 
tor and the mendnanes whidi aze equal in 
wlddt to die dvcioiiess of die ga^Et, These 
gaps permit liquid introduced into an 
sD^KBpaoe to now over the baz9 wluch 
thos act as wdrs ^Heading the liquid over, 
die vdiofe width of the memhranes except for 
dioae pants contacted by the higs^ Since 
the wiehh of these g^s is small In oomii 
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wMfc the width of dig se p ar a to r gD«i 4 

tBHL of tiie liqidd in the a M T ^rt^ ^^ fg 



As the membranes are not self-stqjporting 110 
die central snb-raace of the compartment 
mnst be fined w^ a snitaUe ma^^fOT The 
matnial most be faidy open to dlow liqdd 
to flow over and past it^ and pteEetably 
aiioaid cause flow liquid to be tntbolait so 115 
as to mimmlse poiansaticaL One socfa 
mated^a is expanded pcdyvinyl ddodde. VL 
die final oonoeittration re^fcdted fiom a d&ote 
compartment is Tcty kw, die oajtral sab* 
^pace can be filkd with an ion exchange 120 
rean. Ftovided the parridc size of tSe 
resin is greater than the fhirfcw^ cf the 
gask^ die separator will act as a xetahier 
for die xesm as wdl as a distribatoff ftr die 
liqiddw 

To pcodnoe a mnltiumt apparatos a nmn- 
ber of ora^xirtmems are arranged in side 
by side form B don to constitme a stack with 
the passages Roistering so as to feam con- 
duits through w^ die liquid can be cansed 130 



6 



893^1 



to flow. UsiMy ooD£ezstratft m^asn is 
caused to ftcfW w(so^ pair of difffflfnaHj 
opposce ooQ^oits and ih& dibiate stseaia is 
ams$d t0 flofv througli ^ other pair of 
5 diag^ooally opposite oaodaks^ Tb& cxaor 
partntents are so diroo&ed xdadve to eaA 
od]£r that the liquid nonriog i& the ooodnhs 
flows ie^«ctivdy into setectsd oaies cf the 
OQtnpartXQSiu& ot the stack. Noaxially die 

10 separatcxft of adUaoeitt cmapa t o ii fin ta ate 
xdatcd thzoQ^ loO** xeladve to each oAsr 
so that OHioeotiaite is delivered to anddihiate 
Tcmxmd firoa ^temste otrnzpaEXOoeDDb ^ ^ 
it is desired to change tlie stream of fiqpnd 

15 floning in a coaqpsntmsm £tom ny^ die 
concemrate to dihiaiis stEeam^ the separator 
is trnned through ISO"" so diat dte passages 
psevioosly r^iisteting ^with the amduks carry- 



ing the coQcentrate stieaxn diea xegisBer wsh. 
die dihiats stream* 

ft will he apptedated that by varying the 
duckness rf Ac gadat, die pressure of the 
li t piM QCQSsng the wdr can be varied to 
die teqidske vabe to give good distdbution 
over the siH&oe of ti» m^ihrane \i^iatever 
die rate of Haw of liquid in the passages 
or Ibe dimensions <tf the separator. 

For the AppHcaots: 
RAWCMITH, MOSS & COOK, 
Chartered Patent Agentst, 
75, VkttHda Street 
London, S.W J, 
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